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Introduction
We analyse the economic effects of urban passenger rail upgrades to Auckland"s Western Line. These upgrades include double tracking (enabling a more frequent train service) through to Swanson on the outskirts of Auckland"s urban area, station redevelopment, and related urban renewal projects. The results are used to assess anticipated net benefits of the developments. The rail-related upgrades were announced in mid-2005 and are expected to be completed in late 2010, but were well publicised upon announcement. International experience indicates that the anticipated benefits of the upgrades should have been factored into people"s location and pricing decisions on announcement.
We test whether Auckland residents, who do not have a strong history of rail usage, react positively to the prospect of an improved rail service. Our analysis compares developments near Western Line stations situated within Waitakere City (that, in turn, forms part of the greater Auckland urban area 1 ) with developments elsewhere in Waitakere City. This approach enables us to control for wider regional and macroeconomic impacts. Having controlled for these wider factors, we estimate the changing impact over time of station proximity on property values.
Changes in property values are used to identify benefits attributable to the upgrades since prospective property buyers bid up the price of a property to include the present discounted value of all net benefits; otherwise they would be outbid by another prospective buyer (Roback,1982; Haughwout, 2002; Grimes and Liang, 2010) . "Net benefits" include gross benefits less direct additional property-tax costs due to the project, but do not include costs borne elsewhere, for instance by central government (although these can be accounted for separately).
We utilise actual property sale prices using a repeat-sales methodology to measure price appreciation. Specifically, we examine whether house price appreciation is affected by proximity to Western Line stations, allowing for different effects at each station. Application of a repeatsales methodology is novel for New Zealand. We utilise a new repeat-sales approach, developed in Grimes and Young (forthcoming) , which utilises an unbalanced panel regression with time and house fixed effects to estimate price growth. This approach is simpler to estimate than the other methods and it also tracks other methods closely.
We add the effects of distance from Western Line stations to estimate whether proximity to a station has become more highly valued in recent years as the line has been upgraded. While a limited number of international studies have used similar approaches, this is the first time such 1 Waitakere City will be amalgamated with the six other local authorities comprising the Auckland urban area in November 2010. This reorganisation does not affect any of our analysis.
issues have been analysed using a fixed effects repeat-sales methodology. This paper is also the first to measure the impacts of an urban rail development in New Zealand using a repeat-sales methodology.
We find a small, statistically significant rise in the values of houses located near a station upon announcement. Our estimates suggest that houses located adjacent to a Waitakere City station rose in value by around 3.5% upon announcement of the rail upgrades relative to houses nine kilometres from the station, with the effect diminishing as distance from the station increases. An additional, but more tentative, finding is that houses near stations that are more distant from the Auckland CBD may have benefited by more than houses closer to the city (although we cannot reject an identical response in relation to all stations on the line). An implication of this tentative finding is that an improved rail network assists expansion of the city since it particularly facilitates travel from the city outskirts to the CBD and elsewhere.
The next two sections of the paper examine prior studies of transport-related impacts on property prices and provide background information on developments affecting the Western Line. Section 4 outlines our specification of the data and data cleaning process. Section 5 outlines how we add a distance dimension to a fixed effects repeat-sales index and estimates the impact that the Western Line upgrade announcements had on local house prices. Initially, all stations are treated identically; subsequently we differentiate between stations depending on their distance from the Auckland CBD. In section 6, we translate the house price increases into the implied increase in aggregate land values that are due to the rail announcements and compare this increase to the expenditures associated with the upgrades. Our conclusions and suggestions for extensions of the work are outlined in section 7.
Prior Studies
Cities exist as a result of increasing returns to the locational bunching of certain activities, including firm production and the supply and use of amenities. These agglomeration benefits imply that there is a cost to distance; accordingly, firms and households are prepared to pay higher rents to locate in proximity to activities that are important to them. The private trade-off between agglomeration economies and diseconomies (including congestion) does not, in general, create an outcome that is socially efficient (Venables, 2008) . For instance, the decision of a migrant to live and work in a city, or of a firm making its location choice, is based on private returns and fails to take into account external effects (positive or negative). The presence of material external effects means that issues of transport planning and land use in cities are important public policy questions. Successful planning can reduce the effective distance between complementary activities so increasing net agglomeration benefits.
Passenger rail is a form of transport that has high fixed costs and low marginal costs of carrying additional passengers. Advocates of rail transit investment argue that rail transit promotes environmental sustainability and helps strengthen the economic viability of a city (Kahn, 2007) . However, a fundamental problem with rail transit often is its failure to attract enough patronage to reduce its high average costs (Winston and Maheshri, 2007) . Demand for rail is sensitive to network configuration; travellers are more likely to use rail if its coverage is comprehensive and stations are located conveniently. Given these considerations, the role of rail transport within a city falls naturally within the scope of the transport planning and land use policy issues identified by Venables.
A small number of studies have analysed effects of new rail transit services and the benefits they bring to an area. The most common benefit associated with new or upgraded rail systems is the reduction of congestion on roads. Winston and Maheshri highlight that increased patronage on trains can lead to fewer people using cars and other forms of private transport.
This reduces traffic congestion, especially during peak times, which leads to time and cost savings for commuters. Along with reduced traffic, fewer vehicles reduces emissions, while urban travel becomes safer as a smaller number of vehicles leads to fewer vehicle-related accidents.
However, new rail systems can also have negative effects. Trains consume high amounts of energy which can, in the case of fuel powered trains, directly increase pollution levels, and, in the case of electric trains, indirectly increase emissions through the electricity generation process.
Low fuel usage per passenger requires high patronage levels given the fixed fuel cost component in running a train. For those close to tracks or stations, trains increase noise pollution, which represents an undesirable externality.
An effective rail system affects property values surrounding the tracks and stations, potentially positively (through the valuation of transport benefits) and negatively (through noise and other negative externalities associated with location near a track). Typically, the price of land is highest within city centres with prices decreasing as distance from the city centre increases (for an Auckland-specific study, see Grimes and Liang, 2009) . Transportation improvements effectively help pull some areas closer to the city thus increasing property values, especially in peripheral areas (Baldwin, 2001; Baldwin et al., 2003) . Gibbons and Machin (2005) measured benefits of rail access in London using housing prices and find that house prices rose around 9.3% following improvements to rail.
2 To estimate their model, they applied a modified hedonic method that includes fixed effects for varying areas together with time effects. They also allow for distance effects. Gibbons and Machin then timedifferenced their model into two periods (pre-transport innovation and post-transport innovation) to assess the effects of the transport innovation. Bae et al. (2003) conducted a similar study using the Seoul subway in Korea and found comparable results to Gibbons and Machin.
The increase in accessibility that a rail system offers can influence property values before the change in accessibility occurs, and even before any construction has taken place. This is known as the announcement effect. Tsutusmi and Seya (2008) use, as a case study, the Tsukuba Express line in Japan to analyse the dynamic change in property prices. The conventional approach used to evaluate the benefits of an infrastructure project on property values is an application of the hedonic approach developed by Rosen (1974) . Tsutsumi and Seya adopt a geostatistical approach to estimate their model and offer a comparison of the benefit estimates using both the geostatistical approach and a spatial econometric approach. They find net benefits regardless of which approach is used.
McMillen and McDonald (2004) investigated the effects of the Midway Rapid Transit
Line in Chicago, opened in October 1993, on the market for single-family homes. Like
Tsutsumi and Seya, the authors adopt a hedonic approach, but in addition they use a repeat-sales estimator to track temporal variations in transit station price gradients. Using the repeat-sales method they are able to obtain estimates of the aggregate benefit of the new train line.
McMillen and McDonald find that the anticipated benefits of the new transit line were capitalized into house prices six years before the construction of the line was completed. House prices began rising after the announcement of the project, with a rise in the absolute value of the house price gradient, with respect to distance from the nearest train station. However, this gradient declined in the period four to six years following the opening of the line. McMillen and
McDonald used a standard hedonic price function as their base equation for estimation, which included three spatial variables -distance to the nearest train station, a dummy variable to indicate that a house is within 1/8 mile of the train line and distance from the city centre. In addition to using the hedonic method, McMillen and McDonald employed a repeat-sales method to estimate the train station gradient indexes. The authors claim that the estimates from the repeat-sales method are subject to less bias due to functional form mis-specification than the hedonic estimates. However, there is a trade-off between the two methods as the reduction in mis-specification bias from the repeat-sales method comes at the cost of a decrease in sample size and possible selection bias.
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The authors find clear negative gradients which imply that as distance to the station decreases, house prices rise. This relationship is found using both the hedonic method and repeat-sales method. The sharpest rise in house prices occurred for those houses located close to the station, in line with expectations that the majority of benefits would accrue to these dwellings. There was, however, a significant "negative externality" discount for being within one block of the train line during the initial period. A new rail line increases the set of possible commuting choices available to communities.
However, this does not guarantee positive outcomes. Glaeser et al. (2008) find that public transit stations can act as poverty magnets. The urban poor are less likely to own their own vehicles and thus place greater value on public transport. Increased access means that a town"s urban poor have greater access to the broader community, which could lead to an increase in anti-social behaviour elsewhere. Consistent with this analysis, Bowes and Ihlanfeldt (2001) discover that the presence of a car parking lot ("Park and Ride" facility) increases crime in areas close to a station.
However, areas that are further away from the station (between a quarter and one mile) experience less crime if that station has a parking lot. Bowes and Ihlanfeldt suggest that a parking lot alters the distribution of crime around the station, increasing crime close to the parking lot and decreasing crime further away.
Background
Auckland is New Zealand"s primate city. Statistics New Zealand estimates the urban area population at 1.33 million in 2009, 31% of the country"s population. It is the economic capital of New Zealand, with major national and international corporations holding offices within the city.
Crucial to Auckland maintaining or increasing its dominant role is an effective transport system.
One component of such a system is a rail network that is able to move commuters reliably around and through the city. Auckland"s roads are already congested 6 , with an anticipated increase of 25% in usage over the next decade (Project DART, 2010a ). An integrated passenger transport network could improve the congestion issues facing Auckland commuters during peak hours. In 2008/09 Auckland managed 7.65 million rail passenger journeys per year, whereas some other similar sized cities internationally manage 30 -50 million (Project DART, 2010a and is also expected to be completed mid 2010 (Project DART, 2010f) .
The rail project complemented major urban redevelopments within Waitakere City. The city council"s new offices -the Waitakere Central Civic Centre -were opened in Henderson in 7 All stations beyond Avondale are in Waitakere City, the focus of our empirical analysis. In addition to these developments, the Auckland rail system is being electrified. In the funding of $500 million will be provided for the purchase of new electric trains, that will run on the upgraded and electrified rail network, (Beehive, 2009; MoT, 2009 ).
In total, central Government has contributed a total of $1.6 billion to the upgrades of the Auckland rail network; $600 million on Project DART, $500 million on the electrification and 
Data Description

House Price Data
The house sales price data used in this study was obtained from 
Data Cleaning
We received a dataset from QVNZ that contained observations on 5715 houses over the 12 quarters (4 of the 12 quarters had fewer than 500 eligible sales, ranging from 390 to 487 sales); the dataset included 5284 unique houses over this period. 12 A separate QVNZ file supplied the pre-2007 sales data for each house. This file included 1428 houses that had been sold, but not post 2007; 467 had sold only once and so were removed from the sample. This resulted in our raw dataset having 6245 unique houses with repeat-sales data and 19898 sales observations in total (i.e. each house sold, on average, a little over three times during the period).
A number of houses had more than one sale recorded within a quarter. In these cases we kept the most recent observation and discarded the prior observations in that quarter, 9 If in any quarter there were less than 500 sales that met the conditions specified, the full list of house sales in that quarter that met the conditions would be included. 10 A meshblock is Statistics New Zealand"s smallest sampling unit, approximately equivalent to a city block in urban areas. 11 For more details on the SPAR method see Bourassa et al. (2006); de Vries et al. (2009) . 12 Some houses were included in more than one quarter, possibly due to those periods that had less than 500 sales having the full list of sales included.
considering that the last sale was most likely to be closest to actual market value. 13 After removing these observations, we were left with 6234 unique houses and 19651 total sales observations. The next step was to remove any outlying or spurious observations. To do so, we employed an "adjusted valuation" method. This method involved taking the ratio of the sales price to the adjusted valuation of the property. The adjusted valuation of a house is its rateable value updated to its equivalent value in the sale period. Because properties are only valued on average every three years, a house"s rateable value needed to be updated to match the relevant sale period. We used QVNZ"s house price index (SPAR) and the following formula to calculate the adjusted valuations.
where adjvaluation is the updated rateable value in quarter t, where t is the quarter of the current sale; valuation is the rateable value of the house in quarter t-N (i.e. the last time the house was rated was N quarters ago); and SPAR is the QVNZ house price index in quarters t and t-N.
The SPAR index was available from the December quarter in 1989 (1989q4) to 2009q3.
Therefore, any observations or sales we have prior to 1989q4 or after 2009q3 will not have a matching SPAR index. Observations that fell outside our data range were dropped. This resulted in our sample containing 6219 houses and 17921 sales observations.
Using the adjusted valuation ratio meant that any sale price that is suspiciously large or small in comparison to its adjusted valuation, will show up as an outlier. Figure 3 shows the distribution of the adjusted valuation measures; Table 1 displays the percentiles of the distribution. As expected, the distribution is centred on one; 98% of the observations lie between 0.72 and 1.49. Using these results, we decide to drop any outlying observations defined as those which are outside the interval (2/3, 3/2). This results in a sample that contains 5760 unique houses and a total of 17213 observations.
We next removed sales observations that occur in adjacent quarters. This step was included to remove any sales (akin to within-quarter sales) that occurred within a short space of time. The most recent of the adjacent quarter sales were kept. Once these adjacent quarter sales were removed we were left with 5729 unique houses and a total of 16848 sales observations. 
Distance Specifications
A property"s distance from its local amenities is hypothesised to influence its value. A railway station, or other public (and private) transport link, is a major local amenity that impacts on residents, and potentially also on firms. Accordingly, ceteris paribus, properties located nearer to a railway station should attract higher sales prices than those located further away. Given the upgrades to Auckland"s Western line, the rail service is expected to improve. This improvement will increase the ease of access of residents along the Western line to the Auckland city centre and to other suburbs. The rail upgrades were announced mid-2005. We test the hypothesis that the announcement of the upgrades had a positive impact on the general level of house prices post-announcement and that this impact will be greater for those houses closer to the station than those located further away.
To account for the effect of a property"s distance to a local train station, we incorporate a 
where lnHP it is the log of the sale price of house i in quarter t; α i represents the individual house fixed effect; μ t represents the time fixed effect; and ε it represents the error term.
The panel is estimated using OLS with clustered errors. The error term may not be correlated across houses i, but is likely to be correlated within i. Clustering the errors on houses preserves the assumption of zero correlation between errors across houses, but allows the errors to be correlated within houses. Clustering the errors does not affect the bias of estimates but does improve inference by correcting for correlated errors (Nichols and Schaffer, 2007) .
To incorporate a distance effect into this approach, we interact the distance of each property from its nearest station with the time fixed effects, μ t , using a quadratic functional form. 14 Our estimated model is as follows:
where DIST i represents the distance between house i and its nearest station; DIST is calculated by taking the Euclidean distance between a house"s meshblock centroid and its nearest station.
Estimation of this model produces the results shown in Table A1 Each of these periods is accorded its own  and  coefficients, while all quarters prior to 2000q4 retain their own individual  and  estimates. Figure 5 plots the distance ratios with the pre-announcement and post-announcement groupings; Table A2 in the Appendix provides the estimation results. Figure 5 indicates that all ratios increase following the announcement, implying an increase in relative house prices after the upgrade announcement for houses close to a station. To examine whether these increases are significant, we perform a Wald test on the pre-and post-announcement distance coefficients, Not only do the stations have different situations relative to the CBD, but the distribution of houses around the stations also differs. Table 2 shows that, of our sample of houses, those located around the New Lynn set of stations are on average a little closer to the station (2.1 km) than those situated around the Henderson group (2.5 km); the Ranui/Swanson houses are on average situated quite a bit further from the nearest station (3.9 km). In addition, there is a much greater distribution of houses around the mean for Ranui/Swanson than for the other two groups, and a greater proportion of houses in excess of 6 kilometres from the station than for the stations closer to the city.
15 Figure 5 indicates that the post-announcement distance ratios lie above their average levels back to 1993q3 but not above their former peak levels between 1997 and 2000. Thus the valuation of housing near stations has varied over time. We take the 18 pre-announcement quarters as the relevant comparator since they reflect residents" valuation of rail prior to the upgrade information coming to hand. A Wald test does not reject a constant valuation of rail over these 18 quarters. Because of their different spatial characteristics, we examine whether the upgrade benefits differ across the three station groups. To do so, we incorporate station group dummy interactions into the distance effect model to analyse whether there is a different distance effect for each group of stations. The model now becomes:
where STN j is station group j.
Estimation results for this model are presented in has a test statistic F (2, 6609) = 3.14 with p-value 0.0434. Thus, for this group of stations there is a significant increase in the house price level following the announcement of the upgrades. Figure 5 ).
Impacts on Land Values
The total increase in residential land values due to the rail announcements reflects the sum of the expected capitalised value accruing to local residents as a result of the anticipated upgrades in rail service and accompanying urban design improvements (Roback, 1982; Haughwout, 2002) . We base our calculation of this value on the estimates presented in Table A2 that includes no separate station dummies (given that the Wald test does not reject identical effects across stations).
Denoting the pre-announcement coefficients on distance as  and  and the postannouncement coefficients as  and  and treating all other coefficients as unaffected by the announcements, equation (5) . We denote this distance as DIST M , i.e. this is the maximum distance over which an upgrade has a positive effect on house prices. We assume that a house at DIST M from the station experiences no change in price as a result of the rail announcement (i.e. it is neither worse off nor better off as a result of the anticipated upgrades). We take the ratio of (5) for a house in a meshblock at distance m (DIST m ) from a station (where DIST m < DIST M ) relative to that of a house at DIST M to give the estimated increase in value of the house in meshblock m:
Assuming that (HP/HP) M = 1 (i.e. no change in price at DIST M ), the ratio of post-to pre-announcement house prices for a house in meshblock m is therefore given by:
where the estimates in Table A2 imply ( -) = -0.0075, ( -) = 0.00041 and DIST M = 9.1 kilometres.
17
While equation (7) provides the estimated increase in house prices due to the rail announcement, we are more interested in land value changes since land is the immobile factor that reflects the infrastructure upgrades. If all properties in the affected area comprised just houses, and if values of improvements (essentially buildings) are unaffected by the upgrades (given that replacement cost has not changed due to the rail upgrade), then the absolute change in land value is equal to the absolute change in house values. Defining LP as the land value and IMP as improvements (HP-LP), and dropping area subscripts for expositional simplicity, the proportionate increase in land values becomes 
Assuming that the value of improvements does not change due to the announcement (IMP=IMP), and denoting the pre-announcement ratio of improvements to house prices as  (=IMP/HP), we can express the land value change as: Figure 9 summarises the effect of the announcements on house prices and land prices for =0.59, which was the average value of improvement values to capital values across
Waitakere City in 2004 (the closest valuation year to the rail announcements).
House prices in meshblocks adjacent to the station are estimated to have risen by 3.49%, with the size of the increase diminishing to 2.76% at 1 kilometre, 1.56% at 3 kilometres and 0.71% at 5 kilometres. With a ratio of =0.59, land prices (for houses) are estimated to have risen by 8.54% adjacent to a station and by 6.75 %, 3.82% and 1.73% at 1, 3 and 5 kilometres 17 Only a little over 100 of our houses lies beyond 9.1 kilometres indicating that our sample covers the relevant distance over which the upgrades have an effect. This maximum distance is similar to that found for the impacts of new exits on Auckland"s Northern Motorway extension (Grimes and Liang, 2010) . 18 QVNZ values every property in Waitakere City for property tax (local authority rates) purposes, splitting assessed capital value into land value and improvements value. The assessed values form the basis for our calculations in this section. Land Price distance respectively. In each case, by construction, the increase in house (and land) value diminishes to zero at 9.1 kilometres.
If we assume that the rail upgrades produce value only for residents (and not for firms or farms), then we can sum the increase in land values across all residential land (including land relating to apartments as well as stand-alone and other types of dwelling) in areas within 9.1 kilometres of a station to calculate the total capitalised value uplift anticipated from the upgrades.
The first entry in Table 3 In addition to producing value uplift for houses, the upgrades may raise the value of land for commercial and industrial purposes. (We assume that there is little or no effect on farm or forestry values.) If we ascribe the same rate of land value uplift (within meshblocks) to commercial/industrial land as for residential land, we arrive at the second entry in Table 3 . This latter entry will provide an over-estimate of the value uplift if proportionate benefits of the upgrades to commercial/industrial users are less than for residential users. However the commercial/industrial land around New Lynn may have risen by more than the rate of residential land rise given that much of the area surrounding the New Lynn project is commercial property.
The residential-only figure is likely to provide an under-estimate of the value uplift since some advantage to commercial and industrial users (beyond New Lynn) is likely from the upgrades; for instance, commuters from other suburbs can in future access these workplaces more easily as can the firms" customers. The two estimates therefore provide reasonable lower and upper bounds for the anticipated value accruing from the upgrades (as anticipated in 2005 using 2004 valuations) apart from additional commercial benefits around New Lynn. We note that these estimated benefit values relate only to Waitakere City and not to any areas beyond that city"s boundaries. In particular, they do not relate to any value uplift for houses near stations within Auckland City that lie on the Western Line closer to the Auckland CBD.
The estimated range of benefits (within Waitakere City) of $217 million to $244 million, can be compared with the projected costs of the Western Line developments
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. The costs have been shared between central government, regional and local government, and other agencies.
Because of the varied nature and timing of the projects, it is difficult to derive an aggregate cost for all the developments, let alone assign costs specifically to upgrades related to the Western Line. However a conservative estimate for the latter, is in the vicinity of $620 million. 20 Of the Western Line costs, some relate to Waitakere City and some to Auckland city. If we ascribe half the Western Line rail costs to Waitakere (which has half the Western Line stations) we arrive at a cost of $310 million for the upgrades relating to Waitakere City (excluding New Lynn, and noting that these are nominal undiscounted costs spread over an unspecified number of years).
The estimate of benefits for Waitakere City falls short of this cost figure. However, as discussed in the next section, our measure of benefits is based solely on a Waitakere City announcement effect that may not fully capture all longer-run benefits or all benefits across a wider spatial scale.
Conclusions
After decades of decline, Auckland"s passenger rail network has recently been subject to One difficulty of upgrading a transport network that has fallen into relative disrepair, is that prospective passengers may take considerable convincing to switch modes leading to slow take-up of the new service. By contrast, in a city that is used to rail travel, an enhanced service may be met with faster up-take. A rail-conscious city is likely to value the upgrades in whether such an effect occurred, we needed to control for all other factors affecting house prices. We have done so by estimating a repeat-sales index for Waitakere City and then examining whether the addition of distance-related effects has explanatory power over and above the house-specific characteristics and city-wide trends. The distance-related effects refer to distance of a house from its nearest rail station.
Our estimates indicate that houses adjacent to a Waitakere City Western Line rail station rose in price by around 3.5% on announcement of the upgrades in mid-2005. Houses more distant from the rail track also rose, but by decreasing amounts up to a distance of around 9
kilometres from the station where no rise was apparent. Converting the house price rise into a land price rise implies that land adjacent to a rail station rose in price by around 8.5% upon announcement of the upgrades.
Residents in houses within a kilometre or so of the station may anticipate a benefit directly by walking to a station that will offer an improved service once double tracking is complete in late 2010. Residents beyond this distance may benefit in multiple ways. First, they may drive to the station and then utilise a "park and ride" facility and thence commute by train.
Second, they may take other public transport (bus) to a station and then catch the train. Third, they may anticipate reduced congestion on major roads as others switch to the train and so have enhanced transport connectivity even if they never catch a train. The latter group may be amongst those living further from a train station (up to 9 kilometres distant) who nevertheless benefit from the rail upgrades.
We apply our estimates of land price rises to all parts of Waitakere City that are within 9
kilometres of a rail station, finding a rise in values of $217 million -$244 million upon announcement in 2005 (using 2004 values) . These benefits are around three-quarters of the costs ascribed to the Western line upgrades pertaining to Waitakere City (excluding the New Lynn projects costs). Two points need to be noted here.
First, these benefits relate solely to properties within Waitakere City. They do not reflect any benefits accrued along the Western Line within Auckland City (closer to the city) or in Rodney District (beyond Waitakere City to the north). The latter area may benefit to the extent that rail travel to the area is improved through the double tracking and other upgrades.
Furthermore, they do not include any benefits to businesses outside Waitakere City that may arise, for instance, through improved access to those firms from a wider pool of employees (i.e.
the labour market matching component of agglomeration externalities).
Second, these benefits reflect announcement effects. If people were perfectly informed, perfectly rational and faced no credit constraints, the announcement effect appropriately values the net benefit of the project to local residents. If, however, one or more of these provisos is not met, the benefits estimated by the announcement effect will likely under-state the final net benefits experienced by residents situated near the line. Given Auckland residents" lack of experience with commuter train travel, it is quite possible that revealed benefits will be higher than existing residents anticipated; however this may only become apparent after the new services have begun operating and people have actually tried the new service.
The methodology that we employ to obtain our results is novel in certain key respects.
First, our estimation of a repeat-sales index is new to New Zealand. Second, our fixed effects repeat-sales approach is new, and it provides two advantages over other repeat-sales methods. It is simpler to estimate than conventional repeat-sales indices (e.g. the Case-Shiller method).
Furthermore, in cases where a house has sold more than twice over the estimation period, our method uses all available house sale information when controlling for house characteristics, unlike conventional approaches which focus only on each pair of sales; thus we are able to control better for house characteristics.
At the analytical level, it will be important to repeat this study some years after the double tracking is complete. One could then examine whether the value placed on the upgrades is affected by experience of the new service as well as by its anticipation. In addition, one could extend the analysis to houses around other stations on the Western line (within Auckland City) and to houses around other parts of the Auckland rail network. Particular interest might be attached to houses near the planned Onehunga and Manukau lines (after those lines have been opened) since these areas have not hitherto had a passenger train service.
For policy-makers, the results of this study can be viewed either positively or negatively.
The results suggest that the rail upgrades have been valued positively by local residents; however the estimated anticipated benefits fall short of the budgeted costs. Whether this outcome changes as greater experience of the network ensues, is a topic for future research. 
